University of Minnesota Morris Digital Well

University of Minnesota Morris Digital Well
Honors Capstone Projects

Student Scholarship

5-9-2021

Fair is Fowl and Fowl is Fair: Shakespeare’s Invasive Birds in North
America
Alex Carroll

Follow this and additional works at: https://digitalcommons.morris.umn.edu/honors

Recommended Citation
Carroll, Alex, "Fair is Fowl and Fowl is Fair: Shakespeare’s Invasive Birds in North America" (2021). Honors
Capstone Projects. 16.
https://digitalcommons.morris.umn.edu/honors/16

This Paper is brought to you for free and open access by the Student Scholarship at University of Minnesota Morris
Digital Well. It has been accepted for inclusion in Honors Capstone Projects by an authorized administrator of
University of Minnesota Morris Digital Well. For more information, please contact skulann@morris.umn.edu.

Alex Carroll
Honors Capstone
9 May 2021
Fair is Fowl and Fowl is Fair: Shakespeare’s Invasive Birds in North America
Hotspur:
“He said, he would not ransom Mortimer;
Forbade my tongue to speak of Mortimer;
But I will find him when he lies asleep,
And in his ear I’ll holloa, ‘Mortimer!’
Nay, I’ll have a starling shall be taught to speak
Nothing but ‘Mortimer,’ and give it him,
To keep his anger still in motion.”
Henry IV, Part 1. Act I. Scene iii.
Prologue
In this scene from Henry IV, Part 1, King Henry IV has refused to pay the ransom for
Hotspur’s brother-in-law, Mortimer, who was imprisoned by the Welsh, and the king bans
Hotspur from ever mentioning his name. In turn, Hotspur dreams of teaching a starling to speak
and torturing the king with its incessant cries (Todd, 139). These avian shrieks continue to
plague us to this day.
As its name suggests, the European starling (Sturnus vulgaris) is native to Europe, but it
has become one of the most notorious invasive species in North America, with a population
exceeding 200 million individuals. The ubiquitous bird destroys $800 million in crops per year,
transmits pathogens such as Escherichia coli and Campylobacter jejuni to livestock and humans,
and may even help spread other invasive species such as Oriental bittersweet (Celastrus
orbiculatus) (Cabe 466; Linz et al. 380; Merow et al. 30). In addition, starlings outcompete
native cavity nesting birds such as eastern bluebirds (Sialia sialis) and red-bellied woodpeckers
(Melanerpes carolinus). One starling was observed luring a young downy woodpecker from its
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cavity nest with a piece of food and then murdering the unfortunate bird (Todd 142-145). These
pesky invaders congregate in massive flocks known as murmurations, which can contain up to a
million birds, and they can be deadly. In 1960, an airplane crashed after colliding with a starling
flock, and all 62 passengers died (Sodhi 148). Who is to blame for this bird
plague? Shakespeare, of course.
The tragedy began with a New Yorker named Eugene Schieffelin (1827-1906). The
Schieffelin family ran a pharmaceutical business, but Eugene had a wide variety of interests
ranging from portrait painting to church history, and he was involved with numerous clubs and
societies (Tenner 119-120). However, he is most famous for co-founding the American
Acclimatization Society with John Avery in 1871 (Lever 42). The mission of this society was to
introduce all the birds mentioned by Shakespeare to North America, which included the
European starling, house sparrow (Passer domesticus), European goldfinch (Carduelis
carduelis), common chaffinch (Fringilla coelebs), Eurasian bullfinch (Pyrrhula pyrrhula),
Eurasian blackbird (Turdus merula), Java sparrow (Lonchura oryzivora), Eurasian skylark
(Alauda arvensis), common nightingale (Luscinia megarhynchos), ring-necked pheasant
(Phasianus colchicus), and European robin (Erithacus rubecula) (“American” 2). On March 6,
1890, Schieffelin released 40 pairs of starlings in New York’s Central Park, followed by an
additional 40 pairs the next year (Todd 135-137; Phillips 54). The society had first tried
releasing starlings in 1877 with no success, but this time they hit gold (Lever 42). To
Schieffelin’s delight, several of the birds survived the winter and began nesting under the eaves
of the nearby American Museum of Natural History. By Schieffelin’s death in 1906, starlings
had spread to Connecticut, and within 60 years, the birds had invaded the entire continental
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United States and parts of Canada (Ehrlich et al. 488; Tenner 121; Todd 142). All this ecological
disaster tied back to a single quote in Henry IV, Part 1.
At least, that is the most famous version of the story. A wide variety of sources ranging
from biology textbooks to ecocritical essays attribute Schieffelin’s actions to his devotion to
Shakespeare. However, in the book Why Things Bite Back: Technology and the Revenge of
Unintended Consequences, Edward Tenner notes that there is no evidence to support this
claim. None of the American Acclimatization Society documents mention Shakespeare, and the
Bard is not cited in Schieffelin’s obituary or in a biography published in 1907 when they mention
his starling project (120). The only documented connection is that Schieffelin founded a club
called the Friends of Shakespeare (Bright 134). Publications even disagree about the exact
number of starlings that were released. Based on evidence in one of Schieffelin’s letters, John
Phillips reports that the society freed 160 starlings in total while other sources suggest that there
were 60 starlings in 1890 and 40 in 1891 for a total of 100 birds (Bodt et al. 10187; Phillips
54). In addition, Schieffelin’s society was not the only group shipping European birds to North
America. In the mid-1800s, acclimatization groups popped up all across the United States in
places such as Ohio, Massachusetts, Oregon, and California (Lever 42). From 1872-1874, the
Cincinnati Society of Acclimatization spent $9000 to research and introduce European birds to
North America (Phillips 49). In modern currency, this would be $200,000, so these societies
clearly valued exotic birds. Were they all devotees of the Bard, or were there other reasons for
this frenzy of avian importation?
To understand why American acclimatization societies introduced European birds to
North America, this paper will investigate the literary usage of birds in Shakespeare’s texts and
consider whether Shakespeare is a plausible reason for the bird introductions. In the second
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section, it will investigate other factors that may have motivated the acclimatization societies,
and finally, it will consider why some birds like starlings and house sparrows were able to thrive
in their new homeland while other Shakespearean birds like skylarks died out. Although
admiration for Shakespeare may have motivated Schieffelin and his colleagues, they were most
likely influenced by nostalgia for Europe, goals for pest control, or contemporary environmental
views, and the success of bird species was likely determined by introduction effort and unique
life history traits.
Act I: Shakespeare and Birds
In his plays and poems, Shakespeare mentions at least 52 different bird species (Geikie
28-29). These avian references were documented by James Edmund Harting in his book The
Ornithology of Shakespeare, which was published in 1871, the same year that Schieffelin
founded the American Acclimatization Society. In his 300-page-long book, Harting records
every mention of birds in Shakespeare’s works, complete with scientific nomenclature, and he
also describes the Elizabethan beliefs and symbolism surrounding the birds. If Schieffelin’s
starling introductions were indeed inspired by Shakespeare, Harting’s text undoubtedly could
have aided his quest.
Harting and other scholars hypothesize that Shakespeare was an early naturalist and
ornithologist. Throughout his plays, Shakespeare includes detailed descriptions of nature,
especially of gardening techniques, falconry terminology, and animal behaviors, and scholars
have suggested that Shakespeare must have experienced and observed these activities firsthand. For example, when most authors mention snails, they give a generic description of their
slow movement. In contrast, in Venus and Adonis, Shakespeare writes of an individual snail
“whose tender horns being hit, / Shrinks backward in his shelly cave with pain, / And there all
4

smother’d up in shade doth sit, / Long after fearing to creep forth again” (Spurgeon 107). When
comparing the imagery in Shakespeare’s plays to the works of other playwrights such as
Christopher Marlowe, Shakespeare uses far more images of nature and country life whereas
Marlowe often references the lofty heavens, the sun, moon, and planets (Spurgeon 13). Downing
Cless explains that Shakespeare was not university-educated, unlike Marlowe and Ben Jonson,
so his writing was likely influenced by his rural upbringing in Stratford-upon-Avon. His
contemporaries may even have considered him a “country bumpkin” (94). The Bard’s love of
nature is clearly evident in his plays.
Along with detailed knowledge about gardening and snails, Shakespeare knew all about
the behaviors of birds. For example, in Measure for Measure, Lucio compares his own
deception to a lapwing, a bird that noisily lures people away to protect its nest, when he
confesses, “’Tis my familiar sin, / With maids to seem the lapwing, and to jest, / Tongue far from
heart” (Geikie 68). In King Lear, the Fool warns Lear that his daughters may be acting like the
cuckoo, a nest parasite that often lays its eggs in sparrow nests, where the cuckoo chick towers
over the other birds. The Fool reminds Lear, “For you know, nuncle, the hedge-sparrow fed the
cuckoo so long, that it had its head bit off by its young” (Harting 148). Shakespeare was also
familiar with bird migrations, and in Timon of Athens, Timon compares his followers to
swallows that flock around him in summer but will fly south as soon as his fortunes change
(Bach, Birds, 14-15). Some of these bird behaviors were recorded in proverbs and classical
texts, but the sheer abundance of references suggests that Shakespeare had spent time observing
birds in nature.
While many scholars suggest that Shakespeare’s knowledge of birds was unique, other
authors counter that everyone in Elizabethan times was familiar with birds. Rebecca Ann Bach
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argues that the Elizabethans were able to distinguish between different types of birds as easily as
modern people can list dog breeds. Elizabethans across all levels of society frequently interacted
with birds. Commoners lived with chickens and geese, and nobles owned caged birds for their
song or participated in falconry, which was extremely popular at the time (Birds 1113). Shakespeare probably wrote his plays using a goose quill and slept on a goose-down
mattress. In order to understand Shakespeare’s frequent bird allusions, the Elizabethans must
have been intimately familiar with bird behaviors. Along with their practical uses for falconry
and egg production, birds were even used to tell time, as is evidenced in Romeo and Juliet, when
the young couple argue whether they have heard “the lark, the herald of the morn” or the
nightingale, who nightly “sings on yond pomegranate-tree.” In Richard III, Ratcliffe references
twilight as “cock-shut time” (“Avian” 19-20). These references suggest that Shakespeare was
not alone in his familiarity with birds and reliance upon them. However, Shakespeare uses far
more bird images than any of his contemporary writers, so although other Elizabethans were
likely familiar with birds, it seems that Shakespeare took a special interest in writing about them.
Many early authors have praised the melodious song of birds, but Shakespeare is the only
Elizabethan writer to describe his sympathy for animals. Songbirds such as the lark have long
been praised by British poets, including Renaissance authors such as John Milton and Edmund
Spenser (Harting 130). Geoffrey Chaucer, the father of English poetry, even wrote a poem titled
“Cuckow and Nightingale” (Geikie 4). However, in her book Shakespeare’s Imagery, Caroline
Spurgeon compares Shakespeare to other contemporary playwrights and authors including
Christopher Marlowe, Ben Jonson, George Chapman, Thomas Dekker, and Philip Massinger,
and she notes that only Shakespeare empathizes with the suffering of animals and offers their
perspective in his texts. For example, he suggests that kindness towards horses is more effective
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than using a spur in The Winter’s Tale when he writes “you may ride’s / With one soft kiss a
thousand furlongs ere / With spur we heat an acre” (109). Throughout the plays, Shakespeare
frequently writes about trapping birds with lime, snares, or gin, and for him, the trapped bird
symbolizes “the greatest pitch of terror and agony mortal creature may endure,” according to
Spurgeon. For example, in Hamlet, as King Claudius tries to repent of his hideous crimes but
fears he cannot be forgiven, he compares his soul to a trapped bird and cries, “O wretched
state! O bosom black as death! / O limed soul, that struggling to be free / Art more
engaged!” Similarly, in Macbeth, when Lady Macduff is warned of impending danger, she
compares her son to an unsuspecting bird that would “never fear the net nor lime, / The pitfall
nor the gin” (105). Unlike other authors who merely admired bird song, Shakespeare described
the struggles of animals compassionately and used them to illustrate the suffering of humans in
his plays.
In addition to their symbolism for human anguish, birds are also used to indicate
differences in status and morality in Shakespeare’s plays. In Elizabethan drama, birds were
thought to have a social and moral hierarchy, just like the humans at the time. For example,
nobles often compared themselves to eagles and hawks while peasants were called chickens and
geese. In Richard III, Hastings complains that the king’s noble brother, an eagle, has been
imprisoned while the queen’s low-born brothers fly free in the line “More pity that the eagle
should be mew'd, / While kites and buzzards prey at liberty.” Kites were also birds of prey, but
they could not be tamed for falconry, so they were regarded as inferior, despicable birds and
associated with people who preyed upon others. Therefore, when King Lear called Goneril a
“detested kite,” he insulted both her status and morality (Bach, Birds, 12-13). In Macbeth, when
Macduff learns that his family has been murdered, he calls Macbeth a detestable “hell-kite” that
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has been preying on his innocent “pretty chickens.” Chickens and other domestic birds were
often used to symbolize familial care in Shakespeare’s plays (19). When the world devolved into
chaos, the upending of the natural order was visible in bird life as well. For example, the night
that Macbeth murdered King Duncan, a falcon was killed by a lowly mousing owl, which was
acting above its proper station, just like Macbeth (14-15). In his plays, Shakespeare records both
observations about bird activity as well as the cultural connotations of his day.
Although Shakespeare mentions birds ranging from woodcocks to ostriches, Schieffelin
and his colleagues focused on the birds that had notable voices. The infamous starling is
mentioned only once in Shakespeare’s work, in association with its ability to mimic human
voice. Apparently, training birds such as starlings, corvids, and parrots to speak had been a
common practice in Europe, and Pliny even mentions that the starlings in Rome could speak both
Greek and Latin (Harting 274-275). In The Tempest, Antonio mockingly compares Gonzalo to a
chattering chough (jackdaw) and suggests that he could train such a bird to hold more intelligent
conversation (Bach, “Avian” 16-17). By the 1600s, parrots were frequently imported to England
from the New World and taught to talk. Benedick gibes at Beatrice by calling her “a rare parrot
teacher” in Much Ado About Nothing (Bach, “Avian” 17; Geikie 48). Keeping caged songbirds
was also popular among the elite, and in The Taming of the Shrew, Christopher Sly is offered a
cage of twenty nightingales for musical entertainment (Bach, “Avian” 16-17). The lower classes
of society could afford to purchase songbirds such as chaffinches (Harting 144). Bird song was
popular in Elizabethan England, and it clearly appealed to Schieffelin and the acclimatizers as
well.
Shakespeare talked a lot about birds in his plays, but was it possible that the Bard had so
much influence on nineteenth-century society that Americans felt incomplete without these
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birds? Surprisingly, Shakespeare was wildly popular in America during the early 1800s across
all classes of society. When the French author Alexis de Tocqueville visited the American West
in 1830, he was shocked to find a volume of Shakespeare in every pioneer hut and gold miner
shanty. Whole towns were even named after Shakespearean characters, and Hamlet was
performed in the local bars. One reason for this widespread American love of Shakespeare was
that oratory and elocution were taught in schools, and the required texts were Shakespeare and
the King James Bible (Cliff 13). Everyone knew the speeches by heart, even people who could
not read, so working-class productions of Shakespeare’s plays must have been a bit like the
Rocky Horror Picture Show with the audience cheering and booing along. Audiences would not
tolerate bad performances, and one actor in Sacramento was showered with cabbages, carrots,
pumpkins, and a dead goose for his inadequate performance of Richard III in 1856 (261263). Conflict over Shakespeare sometimes became bloody, such as during the 1849 Astor Place
Riot in New York City, when Schieffelin was twenty-two years old. During this conflict,
supporters of the American actor Edwin Forrest clashed with police and stormed the theatre
where the English actor William Charles Macready was performing (209-230). Tensions
between the United States and Britain were high, so it is surprising that Shakespeare was so
popular in America. Nigel Cliff suggests that the Americans wanted to be equals with England
and make Shakespeare their own (120-121). Perhaps the American Acclimatization Society
thought that they could copy Shakespeare’s environment by bringing British birds to America, so
Shakespeare would no longer belong solely to England.
By the time of the bird release in 1890, however, the widespread enthusiasm for
Shakespeare had diminished in the United States. In the years after the 1849 riot, Shakespeare
increasingly became a pastime of the elite. Teaching methods shifted away from oratory, and the
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Bard lost his appeal to the lower classes (Cliff 263-264). However, the middle classes still
pursued an interest in Shakespeare. Katherine West Schiel reports that Shakespeare clubs began
popping up across America in the late 1800s, and they were often run by women. For example,
Anna Randall-Diehl founded the Fortnightly Shakespeare Club of New York City in 1875, and
she became the editor of the American Shakespeare Magazine, started in 1895. New York was
also home to the Shakespeare Society, which began publishing the nationally circulated journal
Shakespeariana in 1885, which often featured articles written by women (6-15). By the early
1900s, the Black Women’s Club movement had the fastest growing readership of Shakespeare
(96-97). While the Bard had become more exclusive since the 1850s, other poets were wildly
popular in America. The poet John Whittier allegedly burned his hair trimmings to keep them
away from fans, and the death of British poet Robert Browning in 1889 featured on the front
page of the New York Times for a week (Todd 136). In England, the poets William Wordsworth,
John Keats, and Percy Bysshe Shelley published odes to praise the British cuckoo, nightingale,
and skylark (Geikie 113). Shelley acclaimed, “Hail to thee, blithe Spirit!” in his ode addressed
to a skylark. It is plausible that Schieffelin and colleagues were motivated by a love of
Shakespeare, but they could also have been influenced by a general excitement about the beauty
of British birds through poetry.
Act II: Ecological Imperialism
Although Shakespeare is one potential explanation for the activities of the acclimatization
societies, their documents never mentioned his name, so it is likely that there were other factors
at work. To better understand these motivating factors, it is necessary to consider the history of
acclimatization societies and the general perspective of nature at the time. Humans have been
moving plants and animals for thousands of years. Historical documents record gifts of lions and
10

ostriches being sent as royal gifts to rulers in Mantua and Milan in 1492 (Cockram 277-279). In
Shakespeare’s day, New World parrots were a commonplace pet (Geikie 48). Alfred Crosby has
coined the term ecological imperialism to explain the way that Europeans brought certain species
with them wherever they traveled. He calls the group of species a “portmanteau of biota,” which
included planned introductions such as horses, cattle, sheep, goats, pigs, wheat, bees, and rabbits
as well as unintentional travelers such as rats, smallpox, and weeds. When they arrived at a new
location, many of these species devastated the Indigenous people and destroyed native
ecosystems, and the invading organisms often interacted to enhance each other’s success. For
example, grazing cattle could expose bare ground, which was readily colonized by invasive
weeds (Ecological 291; Weeds 33-38). In biology, this process is called the invasion meltdown
hypothesis, where early invasive species facilitate the success of later invaders (Redding et al.
104). Whether intentional or unintentional, introductions of exotic species are one of humanity’s
many negative impacts on ecosystems.
Although humans have been relocating species for centuries, the formalized idea of
acclimatization did not become popular until the early 1800s. Previously, scientists assumed that
each organism had been created by God and placed in a specific location, so it could not thrive
outside its natural range under normal circumstances. If animals such as the Arabian horse were
removed from their natural habitat, they would degrade into a donkey (Anderson
138). However, scientific perspectives were shifting in the nineteenth century as Charles Darwin
and Alfred Russel Wallace developed the theory of evolution by natural selection, culminating in
the publication of Darwin’s On the Origin of Species in 1859. People began to realize that
populations could adapt to new climates through the process of natural selection (151). In his
entry on acclimatization in the Encyclopedia Britannica, Alfred Russel Wallace describes
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acclimatization as the gradual adaptation to a new climate after a period of difficulty
(114). Starting in France, Isidore Geoffroy Sainte-Hilaire founded the first acclimatization
society, La Sociétié Zoologique d'Acclimatation, in 1854, and similar societies and botanical
gardens soon followed in England (Anderson 144; Lever 38). The main goal of these
organizations was to collect specimens from the colonies that could be useful to Europe and in
turn, to send useful species to the colonies or move them between colonies (Bright
142). Scientific interest in acclimatization rapidly increased the spread of plants and animals
across the globe, and soon, Australian kangaroos were being eaten in England, South American
rubber was being grown in Malaysia, and African coffee was being harvested in the New World
(Bright 143; Tenner 118). The motivations for these introductions were both economic, to find
new crops, and scientific, to test the theory of natural selection.
Without a doubt, the global transport of species was fueled by imperialism and
industrialization. The remote land holdings of England and France enabled the transplantation of
organisms from vastly different ecosystems. In fact, the director of the botanical garden in
Algiers, Auguste Hardy, once explained that “the whole of colonization is a vast deed of
acclimatization” (Bright 141-142). The spread of exotic organisms was also aided by improved
transportation since steamship travel and trains drastically shortened travel times. In 1851,
passage across the Atlantic took four to six weeks on a clipper ship, but the time was reduced to
only two weeks by steamboat in the 1880s, which made it far more likely that specimens,
including birds, would survive the trans-oceanic trip (Bright 166; Tenner 117). Previously, many
species had died in transport, but the improved technology helped species spread even more
rapidly and in greater numbers.
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By the mid-1800s, interest in acclimatization was declining in Europe, but it skyrocketed
in places like Australia, New Zealand, and America. The British acclimatization society fell
apart by 1866, but the movement was just gaining traction in other parts of the world (Anderson
148). Pheasants were introduced in North America as early as 1790, by Ben Franklin’s son-inlaw, but the first organized acclimatization movement was the Brooklyn Institute, which first
introduced English sparrows in 1850-1853 (Phillips 48). Acclimatization societies soon formed
across the United States, such as in Cincinnati (1870s) and Portland (1880s), and they began
regularly importing birds from Europe (Moulton and Cropper 9). The birds that were imported
most frequently were game birds such as ducks and pheasants (family Anatidae and Phasianidae)
and caged birds such as parrots, finches, and sparrows (families Psittacidae, Fringillidae, and
Passeridae), although the American Acclimatization Society was most interested in the caged
birds (Dyer et al. 4-5). Many of these were small shipments of birds, but others were more
substantial, such as when the city of Philadelphia released 1000 house sparrows in 1869 (Tenner
120). In addition to acclimatization societies and government programs, wealthy individuals also
ordered bird shipments from Europe; Henry Ford, the famous car manufacturer, released over
400 European birds at his home in Michigan in 1913 (Phillips 49). In spite of the high
introduction effort, few birds survived and reproduced, much to the dismay of the
acclimatization societies.
What motivated the acclimatization groups to introduce non-native birds? According to
the American Acclimatization Society’s meeting notes, their goal was to release “birds which
were useful to the farmer and contributed to the beauty of the groves and fields” (“American”
2). In other words, they imported birds for hunting, biological control, and aesthetic reasons
(Cassey et al., “Global” S407). The majority of bird species introduced across the United States
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were game birds such as the ring-necked pheasant, which were intended for sport hunting
(Duncan et al. 76). Many of the acclimatization societies, including Schieffelin’s, also supported
the introduction of game fish (“American” 2). However, hunting was not the main motivation
for songbirds. House sparrows were initially introduced because acclimatizers thought that they
would be effective biological control agents and could help quell the massive caterpillar outbreak
that was plaguing the East Coast at the time (Tenner 120). Starlings were introduced with
similar biocontrol hopes in mind (Coates 62). Aside from biocontrol, many of the initial sparrow
introductions were spearheaded by homesick immigrants who longed to hear the native birdsong
of their homeland and the sparrow’s “familiar chirp” (Coates 35). Schieffelin was born and
raised in New York, so this was likely not one of his motivations, but many of the birds that the
American Acclimatization Society hoped to introduce, such as skylarks and nightingales, were
known for their beautiful voices. Therefore, it is certainly possible that the introductions were
for aesthetic purposes. The naturalist John Burroughs released five skylarks in 1881, and he
remarked, “I think you can hear the original of Shelley’s skylark,” which suggests that the
acclimatizers were inspired by bird poetry, even if not by Shakespeare in particular (Todd
139). It is ironic that neither of the two birds that finally flourished in North America, the house
sparrow and starling, have a melodious voice.
In a broader view, the acclimatization societies wanted to unite all the world’s best
species in a single location. In 1878, the American Acclimatization Society asked the New York
City park commissioners to set aside a public park as their base from which they could
disseminate species “to render still more attractive this great City to its citizens and strangers
alike” (“Acclimatization” 8). In short, their goal was to collect the best species from around the
globe and combine them in one place. An article in the 1857 Australia publication The Age

14

voiced a similar goal: the author hoped “to hear the nightingale singing in our moonlight as in
that of Devonshire” and “to have antelopes gladdening our plains as they do those of South
Africa” (Bright, 140). Apparently, England was not the only place with ideal wildlife! In their
consideration of fish introductions, the American Acclimatization Society noted that Europe did
not have any superior fish, so they would focus on distributing native species throughout the
continent (“American” 2). As a whole, these ideas can be summed up as the concept of
recreating the garden of Eden in America.
The hegemonic view of nature at the time was that nature had fallen and needed to be
controlled by humans. According to popular Christian belief, when Adam and Eve were
expelled from the Garden of Eden, nature had fallen into a state of chaos. Therefore, it was the
duty of humanity to restore nature by domesticating and controlling the wilderness and turning it
into an orderly garden (Merchant 65). In this view, God needed humans to finish the process of
creation, and nature was waiting to be improved by humans (Nye 11). America was often
viewed as the unblemished Eden that merely needed taming, and this view was closely
connected to the idea of Manifest Destiny (Merchant 88; Nye 13-17). The American West was
viewed as a blank slate that was waiting for embellishment by human artists, and this view
tragically erased the Indigenous people and native biota that had been present for
millenia. When the desert was converted into farmable land, settlers celebrated the use of
scientific innovation to craft the new Garden of Eden. The view of improving nature directly
connected to acclimatization, as is evident in the words of Thomas Huxley, who wrote that the
importation of European biota would create “an earthly paradise, a true garden of Eden”
(Merchant 94-95). It is possible that this view of nature as a blank canvas appealed to the
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acclimatization societies, and they may have felt a responsibility to improve the country with the
best species available.
Although controlling nature was the prevailing view in America, there had always been
conflict in the biblical interpretation of humanity’s relationship to the environment. The
dominant view was that God made creation to serve humans, but others argued that Genesis
indicated that humans were meant to be stewards and caretakers of creation (Merchant
22). Instead of viewing nature as a fallen creation that needed to be controlled, authors such as
James Fennimore Cooper, Ralph Waldo Emerson, John Muir, and Henry David Thoreau viewed
nature as a nurturing mother. They argued that nature was originally pristine and that human
activity was causing its degradation (Merchant 102; Nye 19-20). One of the primary advocates
from this group of thought was the diplomat George Perkins Marsh, who is often regarded as the
founder of the conservation movement. His book Man and Nature, published in 1864, warned
that exploitation of the environment would have lasting negative consequences (Merchant
118). Over time, the conservationist method of thought became more popular and gained a
wider influence.
By the late 1870s, people began questioning the wisdom of introducing certain species
such as house sparrows. At first, in 1859, the birds had been hailed as the ideal “public servant”
for their caterpillar controlling capabilities (Coates 36). Soon, however, the generalist
consumers switched to eating the leftover grain in horse droppings, and they ceased their
effectiveness as biocontrol agents. Like starlings, house sparrows chase native birds from their
nests, so they ironically aided the spread of caterpillars by harming their natural predators, the
finches, bluebirds, and swallows. Although sparrows had been a known agricultural pest in
England, this apparently had not been considered before their introduction into the United States
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(Tenner 120). Some groups, such as the American Ornithologists’ Union, founded in 1883,
opposed the spread of the sparrows and expressed concern about their damage to agricultural
crops and threat to native birds. However, others continued to pledge their support for bird
introductions, and this triggered the Sparrow Wars. Heated debates flew back and forth in the
editorial sections of the Forest and Stream magazine and the New York Times, sometimes in the
form of witty poems such as the one printed below, which parodied an earlier poem by William
Cullen Bryant titled “The Old-World Sparrow” (Coates 31-32; Todd 138).
“The Old World Nuisance”
The Poet may sing in the sparrow’s praise,
But our great ornithologist, Dr. Coues, says,
In language of truth and very plain prose,
That the sparrow’s a nuisance and the sooner he goes,
The better we’re off, so to me it’s quite clear,
That the Old World sparrow is not needed here.
He defiles our porches, there’s no denying that;
He has ruined my wife’s dress and spoiled my best hat.
He hangs round the bird cage to pilfer the seed,
And gives the canary a foul insect breed.
He never eats worms, let us tell it abroad,
This Old World sparrow is a terrible fraud.
Fred Mather, 1881
Written in 1881, the satirical poem “The Old World Nuisance” highlights some of the
complexities of the acclimatization debate. The author, Fred Mather, opposed the introduction of
sparrows, but at the same time, he was renowned for introducing German brown trout to North
America (Todd 143). Similarly, many of the most vehement sparrow opponents were actively
17

advocating for the continued importation of chaffinches, skylarks, and starlings to North
America. They even hoped that starlings would be better biological control agents than the
sparrows, even though they were both generalist consumers that fed on grain as well as insects
(Coates 62). The merits of each species were appraised individually, although the starling
supporters did not seem to realize that starlings shared many of the same biological
characteristics of the detested house sparrows. Thinking back to the 1849 Astor Place Riot and
the tensions between America and England, one might expect Americans to oppose the British
bird imports while the British residents would support them. In contrast, however, British
Americans associated themselves with the native birds that felt threatened by the immigrant
house sparrows. They drew parallels between the birds and immigrant groups that were moving
to New York at the time, especially the Irish and Italians, who were sometimes called “birds of
passage” (Coates 33-38; Rinaldetti 5). Both humans and birds were caricatured as being dirty,
living in a cramped urban environment, and having high fecundity (Coates 33-38). Supporters of
sparrows drew on similar imagery to argue that Americans were unjustly prejudiced against the
birds just because of their country of origin. They argued that all immigrants should have a right
to live in America, including exotic birds (56). In short, the arguments for and against bird
importations moved beyond biology and incorporated the social concerns of the era.
By the 1890s, more people were realizing the dangers of freely introducing non-native
species to North America. As acclimatization continued, people began witnessing the
consequences of introducing exotic species such as the sparrow in America or the rabbit in
Australia, which had multiplied exponentially due to the lack of native predators (Anderson
153). In 1898, T.S. Palmer wrote a report for the U.S. Biological Survey which advised against
the further introduction of exotic animals (Todd 143). In 1900, the U.S. government passed the
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Lacey Act, which required a permit to import plants and animals from other countries and
specifically banned the import of house sparrows and starlings (Phillips 6). Although the
Sparrow Wars continued into the twentieth century, the fervor for acclimatization began to
dwindle. Still, 5000-7000 skylarks were shipped to New York between 1900-1914 (Phillips 51).
House sparrow populations eventually dropped due to the widespread use of automobiles, which
cut off one of their main food sources, the leftover grain in horse manure (Coates 61). Although
there is now a broader awareness of the ecological damage done by invasive species, the threat
of invasive species is far from over. In fact, introductions of exotic birds are now four times
higher than in 1850 due to increased globalization and the popularity of the pet trade. The
majority of these modern bird introductions are accidental due to the escape of pet birds, but
some people intentionally release birds for religious purposes (Blackburn et al., “Long” S18;
Dyer et al. 4). For example, adherents of Buddhism and Taoism believe that they can gain karma
by freeing caged animals, including exotic birds, through the practice of prayer animal release
(Magellan 452). Although the decline of acclimatization societies and stricter environmental
regulations decreased the number of intentional introductions, the increased globalization of
trade has dramatically elevated the risk of invasive species in the modern day.
Act III: Invasive Species Biology
In North America, only two of the species introduced by the acclimatization societies
became invasive species and radiated across the continent: the European starling and house
sparrow. Some other species, such as the European goldfinch, thrived for several years but
eventually died out. There may still be a few crested myna birds (Acridotheres cristatellus)
lingering in Vancouver, British Columbia, where they were first introduced in 1894, but they
never spread to the rest of North America (Ehrlich et al. 633; Phillips 57). Even with starlings,
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early attempts at introduction in New York and in Portland, Oregon were unsuccessful, and only
the birds released by Schieffelin finally took hold (Moulton and Cropper 6). In contrast, some
species that failed in North America, like the European goldfinch, Eurasian skylark, and common
chaffinch, have become invasive species in New Zealand, where they were also introduced by
acclimatization societies. Other birds like the European robin, common nightingale, and
Eurasian bullfinch never established in either location (Miskelly; Phillips 51-58). These
differences in establishment success, coupled with the increasing modern threat of invasive
species, have driven invasive species biologists to investigate the reasons why some species in
some habitats succeed while others fail. Once established, invasive species are nearly impossible
to remove, so it is important to predict and stop their introduction before they become a problem.
The arrival of exotic species can be broken up into four stages: transportation,
introduction, establishment, and spread, and a potential invasive species can be stopped at any
one of these stages. The first barrier is transportation, namely the movement of a species to a
habitat outside its native range (Duncan et al. 73). This can occur naturally when a migrating
bird is blown off course to a new location, as with the Old World cattle egret (Bubulcus ibis) in
North America, but the influence of humans has greatly reduced this barrier (Ehrlich et al.
635). Species like nightingales would have been unlikely to reach North America on their own,
but acclimatization societies imported them in droves, which offered them an opportunity to
expand their range.
The second stage, introduction, occurs when the exotic species enters the new
habitat. This process can be accidental, such as when pet birds escape, or intentional, such as
with the acclimatization societies. Transportation and introduction determine which species are
introduced to an area and have the potential to invade. The majority of introductions in the
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1850s were game birds and caged birds from Europe while modern avian introductions are
mostly parrots, finches, and mynas from tropical latitudes. Introduced species were often those
with large home ranges, either because they were easy to catch or because they were common
and popular with the acclimatizers (Duncan et al. 77; Dyer et al. 5). In either case, the first two
stages, transportation and introduction, determine which species get a chance to invade a new
habitat.
The main barrier that stopped most of the acclimatization efforts was the jump from the
introduction of a bird to its establishment. Once birds are released into the new environment,
they may die off or they may survive and maintain a population in the wild. Research has
identified a number of characteristics that can help predict the establishment success of a
species. The main determinant of whether an introduced population will be able survive is the
introduction effort, also known as the propagule pressure. Propagule pressure is determined by
two factors: the number of introduction events and the total number of individuals that are
released per event. As the number of released birds and the number of events increase, the
likelihood of survival also increases (Duncan et al. 79-80). For example, releases of 2-10 house
sparrows have a 50 percent establishment success rate while groups of 11-100 have a 78 percent
success rate, and above 100 individuals, the success rate is close to 100 percent (Blackburn et al.,
“Passerine” 2194). Cassey et al. found that a single release of many birds was more likely to be
successful than multiple smaller releases, even if they introduced the same total number of birds
(“A Population” 425). Since larger starting population sizes are more likely to survive, this may
explain why early starling introductions failed while Schieffelin’s introduction of 160 birds
succeeded.
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Small starting population sizes are more likely to fail due to the dangers of inbreeding,
Allee effects, and environmental or demographic stochasticity. Small populations start out with
a limited set of alleles, so their genetic diversity is limited. Over time, as individuals mate with
closely related individuals, inbreeding may occur. In this process, homozygosity increases,
meaning that individuals are more likely to have two copies of the same allele, which increases
the chance of expressing deleterious recessive alleles. If the offspring receive two copies of an
allele with detrimental mutations, they will suffer from recessive genetic diseases and have
reduced fitness. In humans, an example of inbreeding occurred in the European royal families,
which had numerous cases of hemophilia, a recessive genetic disease, due to marriages with
close relatives. Allee effects are density-dependent factors that can also limit the success of a
small population. For example, it is more difficult to locate mates if there are only a few birds in
the area (Duncan et al. 78-80; Redding et al. 103-106).
Environmental stochasticity, meaning unpredictable fluctuations in weather or resource
availability, are another threat to small populations. A single storm can wipe out an entire
population or greatly reduce its size, which then makes it more susceptible to inbreeding and
Allee effects (Duncan et al. 78-80; Redding et al. 103-106). The population of skylarks in New
Jersey died due to environmental stochasticity. Seventy-four birds were released in 1881, and
they thrived for twenty years until a blizzard killed off most of the birds, and the remaining birds
disappeared over the following years (Phillips 50). Finally, demographic stochasticity describes
random fluctuations in parameters such as birth rate, longevity, and sex ratio. These factors can
influence population growth rates and effective population size, the number of individuals that
can actually reproduce. If there are only 2 females in a population of 30 birds, the reproductive
capacity of the group is greatly reduced compared to a population with 15 females. The effective

22

population size for a group with two females is only 7.5 even though there are 30 birds
total. Birds with high reproductive rates and short lifespans, known as r-selected species, face a
higher risk of demographic stochasticity than slow-growing, long-lived, K-selected species,
which may be better able to weather changes in population structure (Duncan et al. 87-88;
Redding et al. 105). Combined, these threats to small populations can help explain why many of
the acclimatization attempts failed when they released only a few birds.
Even though small population sizes face numerous hurdles, the starlings were able to
establish and even spread across the United States from a starting population of only 160
individuals. A small population of less than 250 birds would be considered critically endangered
if it were a native species, but starlings and sparrows were able to overcome the barriers of a
small population size, which is known as the paradox of invasion (Blackburn et al., “The Role”
2852-2853; Hofmeister et al. 1252). Bodt et al. report that starlings in the United States have
about half the genetic diversity of their European relatives, but this reduced diversity did not
prevent them from successfully establishing and multiplying (10192). The enemy release
hypothesis suggests that small populations are able to succeed because introduced species leave
behind many of their native predators and parasites when they move to a new habitat, which may
help them thrive in the new environment. Although some scholars doubt whether this hypothesis
can help explain establishment success, there is some supporting evidence in the case of starlings
(Blackburn et al., “Long” S21-S22; Hofmeister et al. 1252). European starlings are the hosts to
79 parasite species while those in North America have only 35 species, and a new invasive
population in Brazil has only 6 (Valente et al. 2719). In addition, starlings have a high dispersal
ability, which may help prevent inbreeding by increasing the gene flow between populations as
starlings fly from one area to another and interbreed (Hofmeister et al. 1252). Thus, escape from
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predators and dispersal ability may help explain the success of some birds in spite of their small
starting populations.
Although propagule pressure is one of the most reliable predictors of establishment
success, it cannot be the only factor. Over half a million common quail (Coturnix coturnix) were
introduced to North America, but none of them established in spite of the high introduction effort
(Duncan et al. 80). Acclimatization societies introduced 160 chaffinches in Portland, Oregon
and 119 linnets (Carduelis cannabina) in New Zealand, but they never survived either
(Blackburn et al., “Passerine” 2190; Phillips 59). Besides propagule pressure, the environmental
characteristics of the new habitat are an important factor determining bird success. Numerous
studies have found that species are more likely to succeed if they are introduced into a climate
similar to their home range, known as the climate matching hypothesis (Duncan et al. 81;
Redding et al. 103). Over evolutionary time, species develop under a specific set of
environmental characteristics such as elevation, temperature, and precipitation, so it makes sense
that they would have increased survival in areas that match their native conditions. Some
research indicates that areas with high native biodiversity are more susceptible to invasive
species, sometimes called the “rich get richer” or invasional meltdown hypothesis. The same
factors that support native diversification, such as an abundance of resources or lack of predators,
are likely to help invaders as well (Dyer et al. 10; Redding et al. 104). A few studies suggest that
high levels of biodiversity can block out invaders, known as the biotic resistance hypothesis, but
native biodiversity is generally not a strong predictor of success (Duncan et al. 82; Dyer et al.
10). Although location characteristics can explain some variation in establishment success,
England and eastern North America have similar climates, so location alone cannot explain why
starlings succeeded while nightingales did not.
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The final major category that can explain establishment success is the life history
characteristics of the bird species themselves, especially flexibility in diet, habitat, and
behavior. Starlings and sparrows can both utilize a wide range of nest sites, ranging from shrubs
and trees to human habitations, and this flexibility is one of the factors that helps birds survive in
a new habitat. They are also both generalist consumers, meaning that they eat a range of foods
including insects, seeds, and berries. By utilizing a wide range of food sources, generalist birds
are better able to adapt to new ecological communities and survive the winter when food options
are limited. Diet and habitat flexibility often coincide with behavioral flexibility, the willingness
to try new foods and explore, which is also strongly associated with high survival rates
(Blackburn et al., “The Role” 2857-2858; Ehrlich et al. 488, 623; Sodhi 145-146). There is also
evidence that established birds have a higher brain-to-body-mass ratio than unsuccessful species
(Duncan et al. 87). Birds that are able to thrive in human-altered environments are also more
likely to survive. These species may be better adapted to disturbed environments than the native
species, and the human-dominated environments can offer an additional food source (Cardador
and Blackburn 1194-1196). Along with flexibility, characteristics such as high reproductive
rates, social feeding, and low sexual selection pressure have been correlated with successful
establishment, but these factors are less reliable predictors (Cassey et al., “A Population” 426;
Duncan et al. 88; Sodhi 145). Differences in life history characteristics may help explain the
differences in success rates between species that are introduced into the same location and have
similar propagule pressure.
Once a species has become established, it can potentially spread beyond the local habitat,
the fourth stage in the invasion process. Many of the life history characteristics that help a
species establish also determine whether it is likely to spread. Behavioral flexibility is especially
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important since curious birds are more likely to explore and find new nesting sites or food
resources. Species with high reproductive rates and population growth rates may be more
successful invaders because they can spread to new areas more rapidly, although they may be at
higher risk of demographic stochasticity during the initial establishment (Cassey et al., “A
Population” 426; Duncan et al. 89-91). Duncan et al. report that species with a large native range
are more likely to become invasive than species with a more restricted range, likely because the
birds are adapted to thrive with a wider range of habitats and food resources (90). However,
Ehrlich et al. point out the puzzling case of the house sparrow and Eurasian tree sparrow (Passer
montanus) in North America. Both species are closely related and have similar ranges in
Europe, but the house sparrow spread across the United States within 50 years of its first
introduction whereas the Eurasian tree sparrow did not expand past St. Louis, Missouri for 100
years and still has a limited range (635). Although the difference in invasion rates between
house and tree sparrows could be due to differences in the genetic composition of the starting
populations, house sparrows and starlings have been remarkably successful wherever they have
been introduced compared to other species, if their starting population sizes were high enough,
which suggests that they have the prime suite of invasive characteristics.
Starlings and house sparrows share some characteristics that may have enabled their
success in North America and across the globe. House sparrows and starlings are two of the
most successful invasive birds globally, and they can be found on every continent except
Antarctica. Starlings can even be found in diverse environments such as tropical Fiji, which is
markedly different from their native environment in Europe (Bodt et al. 10187). A high
tolerance of environmental differences undoubtedly aided the success of these two species in
America and around the globe. Both starlings and house sparrows are closely associated with
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humans, so improved survival in disturbed areas could have facilitated their success compared to
the Eurasian tree sparrows (Ehrlich 635). Starlings and sparrows have large home ranges,
generalist diets and nesting practices, flexible behavioral characteristics, and aggressive
behaviors toward native birds. They are both colonial nesters, which may aid in finding mates
and food and avoiding predation due to safety in numbers (Coates 67; Sodhi 145; Tenner
121). Starlings have an additional feature, the structure of their beaks, which spring open instead
of shut, and this unique morphological feature helps them separate leaves and blades of grass to
expose insects (Ehrlich et al. 489). Starlings also have flexible migration practices which may
help them survive environmental stochasticity (Bodt et al. 10187). In combination, these traits
seem to have facilitated the success of these two birds.
Since starlings and house sparrows were so successful, why did species like the skylark
and chaffinch thrive in New Zealand but not North America? In the United States, skylarks
persisted for over 20 years after their introduction until the snowstorm decimated the population,
but chaffinches never survived through a winter (Phillips 49-59). Environmental stochasticity
clearly spelled the demise of the skylarks, but the reasons for the chaffinch failure are less clear
since the propagule pressure was relatively similar. Moulton and Cropper suggest that
differences in environmental conditions could explain the discrepancy in invasion rates. The
introduction sites in America may have been less hospitable than in New Zealand or contained
more predators. In addition, the individual birds in America may have had lower genetic
diversity or bad health due to the challenges of transportation and captivity (9-10). The invasion
meltdown hypothesis may also have been at work in New Zealand where rats and cats had
previously wiped out many of the native birds, potentially opening a pathway for invasive birds
(Holdaway 193).
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The failure of species like nightingales, bullfinches, and European robins to establish in
both New Zealand and North America suggests that they lacked some of the key life history
characteristics or that they were introduced in too small of numbers to succeed. Phillips
describes nightingales as a “rather delicate” bird, which suggests that they were not hardy in new
climates (51). The records for bullfinch and European robin introductions in North America are
rather vague, but they suggest that both species were introduced multiple times, with robins “on
a rather large scale,” so life history traits may be the cause of their demise (51). Although these
species are widely distributed in Europe, they are less associated with human habitation, and they
do not form large flocks, which could partly explain their lack of success (Clement and Christie;
Collar). House sparrows and starlings were the clear winners in the invasion game.
Epilogue
Hamlet:
“There’s a special providence in the fall of a sparrow.”
Hamlet. Act V. Scene ii.
Perhaps there was a special providence in the introduction of house sparrows to North
America as well. Based on the available evidence, the reasons for bird introductions were
diverse and complex. Some people valued their beautiful song and their connection to poetry,
both in Shakespeare and in nineteenth-century verses. The birds reminded others of their
homeland or offered the promise of pest control. Some people introduced birds for hunting
reasons, and others may have felt a responsibility to convert North America into the new Garden
of Eden, complete with the best species from around the globe. Although most of these
acclimatizers were well-intentioned, their introductions occasionally had disastrous
effects. House sparrows and starlings now terrorize farmers, spread disease, and bully native
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birds. Unfortunately, once these invasive species are established, they are nearly impossible to
remove, which makes predicting invasive species important in the modern era of accidental
arrivals. While many bird introductions petered out, the success of starlings and sparrows can be
attributed to strong propagule pressure and the persistence of acclimatizers, but it also depended
on suitable environmental factors and species-specific traits such as their dietary and behavioral
flexibility. In any case, the starlings and house sparrows are here to stay. Hotspur would be
pleased. Like King Henry IV, we cannot stop hearing the starlings.
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